Thus, Dpp appears to control target gene expression by two means: directly, through activation via Mad, and indirectly, through Mad-dependent repression of brk expression. The combined effects of the positive and negative influences on the target gene expression may allow cells to detect small changes in Dpp concentration and respond by activating different target genes.
Results

Identification of a Dpp-Responsive Enhancer Trap, X47, Inserted at the brinker Locus
In an enhancer trap screen designed to identify genes whose expression may be regulated by Dpp in the imaginal discs, one potential line, X47, was selected. We show below that this enhancer trap is located adjacent to the brk gene and that its expression is identical to that of brk. In X47, ␤-gal is expressed at the anterior and posterior extremes of the wing disc but not in the central region ( Figure 1B ). Dpp is expressed along the compartment border within this central region ( Figure 1A ; Masucci et al., 1990 ; Blackman et al., 1991), suggesting X47 expression may be negatively regulated by Dpp signaling. To test this, first we induced ubiquitous expression of Dpp and observed a complete loss of X47 expression ( Figure  1C ). Second, we examined X47 expression in dpp mutant discs and observed ubiquitous expression ( Figure  1D ). Third, we induced Mad clones in the developing 
1G and 1I). (C) Ubiquitous Dpp expression under the Tubulin promoter results in complete loss of X47 expression (X-gal).
Cloning and Genetic Analysis of brk (D) X47 expression in dpp d12/d14 discs is ubiquitous (X-gal). (E) X47 expression (ii, red, antibody) in a disc containing Mad
1-2
The genomic region surrounding the P element insertion located 42 bp upstream of the putative transcription initiation site of t1, suggesting the lethality of this line is due to disruption of this transcript. Additional mutants in t1 were generated by mobilization of the P element These mutations were mapped to the same region as X47. In addition, they failed to complement mutations in XA, including line XAX4, which is embryonic lethal and has a 500 bp deletion removing the transcription generated independently by Jazwinska et al. (1999 [this  issue of Cell]), who gave the name brinker (brk) to this start site. XAX4 mutant embryos have the same phenotype as XH.
gene, to which we conform, and our mutants have been Figures 3C-3F gene expression. This was tested directly by analyzing sal or omb expression in cells mutant for both brk and dpp, tkv, or Mad. Figures 1C and 1D) . Third, brk is autonowe show that expression of these three targets is also mously expressed in Mad mutant clones ( Figure 1E Figures 2E and 2F ). In addition, there is a central region containing a high percentage of charged residues-a characteristic shared by the repressor domains of some transcription factors (HannaRose and Hansen, 1996). The protein is localized to the nucleus ( Figure 2D ), and therefore, we suggest that Brk may act as a site-specific DNA-binding protein with sal, omb, and vg as potential targets.
Generation of Spatial Patterns of Gene Expression along the A-P Axis in the Wing
The control of gene expression along the A-P axis in the wing of Drosophila by a gradient of Dpp presents one of the strongest cases for the existence of morphogens (Nellen et al., 1996) . The two main questions to be an- its P element was mobilized and several embryonic lethal lines were generated and characterized by PCR using primers to the P element ends and internal brk primers, identifying one line, brk
XAX4
, with a 500 bp deletion removing the 5Ј end of the brk transcript. These 
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